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PREDIABETES



METABOLIC SYNDROME 
and 

PREDIABETES

• define metabolic syndrome
• understand the clinical implications for increased risk of diabetes

and cardiovascular disease
• recognize the public health implications of this condition
• develop a strategy to recognize metabolic syndrome and do

something to manage it 

Goals of presentation
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No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)

BRFSS: CDC program, Behavioral
Risk Factor Surveillance Survey

Obesity Trends* Among U.S. Adults
BRFSS, 1985



Obesity Trends* Among U.S. Adults
BRFSS, 1986

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1987

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1988

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1989

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1990

No Data         <10%           10%–14%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1991

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1992

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1993

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1994

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1995

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1996

No Data         <10%           10%–14% 15%–19%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1997

No Data         <10%           10%–14% 15%–19%          ≥20

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1998

No Data         <10%           10%–14% 15%–19%          ≥20

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 1999

No Data         <10%           10%–14% 15%–19%          ≥20

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 2000

No Data         <10%           10%–14% 15%–19%          ≥20

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Obesity Trends* Among U.S. Adults
BRFSS, 2001

No Data         <10%           10%–14% 15%–19%          20%–24%            ≥25%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)



Source: Behavioral Risk Factor Surveillance System, CDC

(*BMI ≥30, or ~ 30 lbs overweight for 5’4” person)

No Data         <10%           10%–14% 15%–19%          20%–24%            ≥25%

(*BMI ≥30, or ~ 30 lbs overweight for 5’ 4” woman)

Obesity Trends* Among U.S. Adults
BRFSS, 2002
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Diabetes prevalence 1994



Diabetes prevalence 1998



Diabetes prevalence 2003

In 2002: 18.2 million people, or 6.3%
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•Genetic predisposition

•Ethnicity

•Lifestyle and culture of inactivity and obesity

•Aging

What causes metabolic 
syndrome?



CV Disease
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Economist Dec 
2003
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NCEP ATP III:
Working Definition of the Metabolic Syndrome

≥3 of the following:

*Some male patients may develop multiple metabolic risk factors when waist circumference is only 
marginally increased (eg, 94–102 cm [37–40 inches]).
NCEP ATP III. JAMA. 2001;285:2486–2495.

Risk Factor Defining Level
Abdominal obesity (waist circumference*)
Men >102 cm (>40 in)
Women > 88 cm (>35 in)

Triglycerides ≥150 mg/dL

HDL cholesterol               
Men <40 mg/dL
Women <50 mg/dL

Blood pressure ≥130/≥85 mm Hg

Fasting glucose ≥110 mg/dL

NCEP ATP III:
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*Some male patients may develop multiple metabolic risk factors when waist circumference is only 
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NCEP ATP III. JAMA. 2001;285:2486–2495.

Risk Factor Defining Level
Abdominal obesity (waist circumference*)
Men >102 cm (>40 in)
Women > 88 cm (>35 in)

Triglycerides ≥150 mg/dL
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Men <40 mg/dL
Women <50 mg/dL
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METABOLIC SYNDROME DEFINITION

• NCEP ATP 3
At least three of the following:

• Prediabetes or diabetes 
• Hypertension (>130/85)
• High triglycerides >150
• Low HDL cholesterol

men <40, women <50
• Obesity

waist circumference >40in. men       
waist circumference >35in. women

• WHO
• Diabetes, prediabetes, or insulin

resistance
Plus any two of the following:

• hypertension (>140/90 or Rx)
• high triglycerides >150
• low HDL cholesterol

<35 men, <40 women
• obesity (BMI >30)
• increase urine albumin



Measuring Insulin Sensitivity

•Insulin levels ?

•Clamp studies?

•HOMA-IR?



Patterns of Body Fat Distribution

Abdominal
(android)

Lower body
(gynoid)
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Normal Type 2 Diabetes

Courtesy of Wilfred Y. Fujimoto, MD.

Visceral Fat Distribution
Normal vs Type 2 Diabetes

l

f
a
t

C
T



Relationship Between Visceral 
Adipose Tissue and Insulin Action

Banerji  M et al. Am J Physiol 1997;273(2 pt 1):E425–E432.
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Prevalence of the Metabolic Syndrome 
by ATP III Criteria — NHANES III Population

Overall 22% for age 20 and older
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Adapted from: Ford ES et al. JAMA. 2002;287:356–359.
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Highest Among Mexican Americans (31.9%)

Prevalence of the Metabolic Syndrome 
by ATP III Criteria — NHANES III Population
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Highest Among Mexican Americans (31.9%)
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Cardiovascular Mortality Associated
With Metabolic Syndrome (MS)
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Diabetes Care 2001;24:683Diabetes Care 2001;24:683

p < 0.001p < 0.001
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Goals for Managing
the Metabolic Syndrome

An opportunity to prevent predictable 
complications:

• Type 2 diabetes

• Cardiovascular events

Goals for Managing
the Metabolic Syndrome

An opportunity to prevent predictable 
complications:

• Type 2 diabetes

• Cardiovascular events
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LIPOTOXICITY

GLUCOTOXICITY

HYPERTENSION

Free fatty acids
cytokines

INSULIN 
RESISTANCE

VASCULAR EFFECTS
constriction
inflammation
atherogenesis
procoagulant

Beta cell failure

LIPID ABNORMALITIES STROKE
CAD
PAD

Chemokines
Adhesion molecules



Dysfunctional Fat Cell

Excess production of:

Free fatty acids
Interleukin-6
PAI (plasminogen activator inhibitor)
Leptin
Tumor necrosis factor
Resistin
Angiotensinogen







Atherogenesis

III.2
© 2002 PPS®
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Insulin Resistance 
92% of T2DM

Hypertension
Type II Diabetes

Disordered
Fibrinolysis

Complex
Dyslipidemia
Inc TG, sdLDL
Dec HDL

Altered 
Vascular
Reactivity

Systemic
Inflammatory

Disorder

Atherosclerosis

Visceral
Obesity

The Insulin Resistance Syndrome
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CARDIOVASCULAR DISEASES

(macrovascular disease clock)

DIABETES COMPLICATIONS

(microvascular disease clock)

METABOLIC SYNDROME

PREDIABETES

DIABETES
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LIPOTOXICITY GLUCOTOXICITY
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NCEP/Framingham risk scores: Estimate 
of 10-yr CHD risk in men without CHD

Reilly MP, Rader DJ. Circulation. 2003;108:1546-51.

VBWG

Point total: <0 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 >17
10-yr risk (%) <1 1 1 1 1 1 2 2 3 4 5 6 8 10 12 16 20 25 ?30

Age (y) 20–34 35–39 40–44 45–49 50–54 55–59 60–64 65–69 70–74 75–79
Points –9 –4 0 3 6 8 10 11 12 13

Systolic BP Points
(mm Hg) Untreated Treated
<120 0 0
120–129 0 1
130–139 1 2
140–159 1 2
?160 2 3

HDL-C (mg/dL) Points
?60 –1
50–59 0
40–49 1
<40 2

Age (y) 20–39 40–49 50–59 60–69 70–79
Nonsmoker 0 0 0 0 0
Smoker 8 5 3 1 1

Points
Total-C Age (y)
(mg/dL) 20–39 40–49 50–59 60–69 70–79
<160 0 0 0 0 0
160–199 4 3 2 1 0
200–239 7 5 3 1 0
240–279 9 6 4 2 1
?280 11 8 5 3 1
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Public and Professional  Health 
Implications

•Programs to motivate activity

•Health professionals as role models

•An attack on childhood obesity



Obesity rates in preschool age children (2-5 years) and adolescents (12-19)
have doubled in three decades

Obesity rates in children 6-11 has tripled in three decades


